Molecular cloning of the terminal hairpin of vaccinia virus DNA as an imperfect palindrome in an Escherichia coli plasmid.
The genome of vaccinia virus is a linear duplex molecule of approximately 185 kb with hairpins at each end that link the complementary strands. The hairpins, which exist in two forms that are inverted and complementary in sequence, were isolated as XbaI restriction fragments and converted to a linear intermolecular duplex structure by denaturation and reannealing. The latter was then stably cloned as a 142-bp imperfect palindrome in an Escherichia coli plasmid. The insert was excised from the plasmid and the palindrome was extended on both sides by ligating it to the adjacent vaccinia virus DNA segment. The resulting fragment was cloned as a 278-bp imperfect palindrome. Restriction endonuclease analysis and DNA sequencing indicated the absence of any deletions or rearrangements. After excision from the plasmid, the palindrome was converted by heating and rapid cooling to the original two hairpin forms. In this manner, large quantities of vaccinia virus telomeres may be obtained for physical and biochemical studies.